Multiple degradation pathways for misfolded mutants of the yeast plasma membrane ATPase, Pma1.
To understand protein sorting and quality control in the secretory pathway, we have analyzed intracellular trafficking of the yeast plasma membrane ATPase, Pma1. Pma1 is ideal for such studies because it is a very abundant polytopic membrane protein, and its localization and activity at the plasma membrane are essential for cell viability and growth. We have tested whether the cytoplasmic amino- and carboxyl-terminal domains of Pma1 carry sorting information. As the sole copy of Pma1, mutants truncated at either NH2 or COOH termini are targeted at least partially to the plasma membrane and have catalytic activity to sustain cell viability. The mutants are also delivered to degradative pathways. Strikingly, NH2- and COOH-terminal Pma1 mutants are differentially recognized for degradation at distinct cellular locales. COOH-terminal mutants are recognized for destruction by endoplasmic reticulum-associated degradation. By contrast, NH2-terminal mutants escape detection by endoplasmic reticulum-associated degradation entirely, and undergo endocytosis for vacuolar degradation after apparently normal cell surface targeting. Both NH2- and COOH-terminal mutants are conformationally abnormal, as revealed by increased sensitivity to tryptic cleavage, but are able to assemble to form oligomers. We propose that different quality control mechanisms may assess discrete domains of Pma1 rather than a global conformational state.